) that contain together around 4500 participants. These baseline studies contain number of measures related to psychosocial factors, socioeconomic factors, somatic and health related factors. Although cardiovascular measures have been collected only from a subsample of participants at the baseline, the parental reports are available for all participants.
The study protocol is well written and it is easy to follow. Exposure and outcome measures are well described, and overall the study protocol is feasible, and will increase our scientific knowledge about the topic.
There are, however, some issues that could be clarified. In addition, I have a number of suggestions how to study protocol could befrom my perspective -developed.
I have outlined my suggestions as follows.
Although I agree with authors that Adverse Childhood Experiences are likely an important predictor of later cardiovascular health and there is a lack of studies on the topic, the whole issue could be presented from a more general viewpoint. With this I mean that it is well established that different risk factors in childhood interact (see for example: Elovainio et al. (2018) . Journal of health psychology), and that it could be more important to study this accumulation of risk factors (i.e., cumulative risk score) than just specific risk factors, such as the adverse childhood risk factors.
This theme is introduced in a number of review articles (see e.g., Evans, G. W., Li, D., & Whipple, S. S. (2013) . Psychological Bulletin; Appleton, A. A., Holdsworth, E., Ryan, M., & Tracy, M. (2017) . Psychosomatic medicine, 79(4), 434-440.) . Previous studies on the topic -conducted from the population based studies such as the Young Finns study -have also supported this notion (see for example: Hakulinen et al. 2016. Psychological Medicine; Juonala et al. 2016. JAMA Pediatrics; Non et al., 2014. AJE) . Thus, the literature review could be update to provide a more comprehensive picture how the adverse childhood experiences interact with other childhood risk factors.
The main problem of the current study protocol is related to the measurement of Adverse Childhood Experiences. In the baseline, parental reported adverse childhood experiences were collected from only around half of the participants. Thus, for all participants only retrospective information will be available. As demonstrated by very recently published meta-analysis (Baldwin et al. Agreement between prospective and retrospective measures of childhood maltreatment: a systematic review and meta-analysis. JAMA psychiatry, 2019), the overall agreement with prospective and retrospective measures of childhood adverse experiences are poor and it seems that these measures identify different groups of persons. I think that this information could be included "strengths and limitations" section of the study.
Although I applaud the authors for including a social media strategy to include as many participants as possible from the baseline in the current, the likely problem of selective attrition could also be mentioned in the study protocol. For example, those participants who have moved abroad, have been institutionalized or who have serious health problems are very likely less likely to participate. The included measures seems to be of high quality. Regarding mental health measures, there seems to be some overlap, i.e., hostility and aggression have higher correlation. In addition, authors could include questionnaires that measure psychopathology across different spectrums (see for example: https://renaissance.stonybrookmedicine.edu/HITOP/AboutHiTOP), including psychotic experiences. These issues could be highly relevant for cardiovascular research as individuals with serious mental disorders have considerably higher rates of cardiovascular disease and cardiovascular disease related mortality.
Last, in addition to retrospective negative childhood experiences, it could also be important to collect positive childhood experiences, and positive experiences in early adulthood.
VERSION 1 -AUTHOR RESPONSE

Response to Reviewer
Reviewer(s)' Comments to Author: Reviewer: 1 Reviewer Name: Christian Hakulinen, Post-doctoral researcher Institution and Country: University of Helsinki, Finland Please state any competing interests or state "None declared": None declared.
Please leave your comments for the authors below Present study reports a study protocol ("Adverse Childhood Experiences (ACEs) and Cardiovascular Development from Childhood to Early Adulthood: Study Protocol of the Niagara Longitudinal Heart Study") of a study where the aim is to examine the association between adverse childhood experiences with cardiovascular health in the early adulthood. The aim of the study is to collect follow-up data of three different studies (collected between 2007-2013 ) that contain together around 4500 participants. These baseline studies contain number of measures related to psychosocial factors, socioeconomic factors, somatic and health related factors. Although cardiovascular measures have been collected only from a subsample of participants at the baseline, the parental reports are available for all participants.
There are, however, some issues that could be clarified. In addition, I have a number of suggestions how to study protocol could be -from my perspective -developed. I have outlined my suggestions as follows.
•
We would like to take this opportunity to thank the reviewer for a very thorough and thoughtful review of our study protocol. We appreciate the comments and suggestions and have incorporated them to improve our manuscript.
Although I agree with authors that Adverse Childhood Experiences are likely an important predictor of later cardiovascular health and there is a lack of studies on the topic, the whole issue could be presented from a more general viewpoint. With this I mean that it is well established that different risk factors in childhood interact (see for example: Elovainio et al. (2018) . Journal of health psychology), and that it could be more important to study this accumulation of risk factors (i.e., cumulative risk score) than just specific risk factors, such as the adverse childhood risk factors. This theme is introduced in a number of review articles (see e.g., Evans, G. • Thank you for your comment. While traditional ACEs research has centred on childhood maltreatment and severe household dysfunction, our questionnaire package includes an expanded array of childhood stressors including socioeconomic status (i.e., poverty), and experiences outside the home such as bullying, neighbourhood crime and violence, seri9uos accident or injuries, and experiencing natural disasters. Our questionnaire also includes sections pertaining to childhood health exposures such as smoking and alcohol use in the household, family history of disease, physical activity levels, and food consumption among others. As well, we include childhood mental health and other such risk factors which allows for concurrent examination of an expanded array of ACEs and secondary risk factors, and their interactions. Specifically, Collection of these detailed variables allows for a more complete assessment of participants" childhood environment and enables our study to examine the cumulative and interaction effects suggested by the reviewer. This has now been emphasized in the document to a greater extent while still attempting to adhere to the journal word limitation requirement.
• In relation to other child factors such as socio-emotional health and social support as identified by Hakulinen etal 2016 and Juonala et al 2016, these are included in our theoretical framework (stress process/environmental stress framework) and modeling approaches as potential cumulative and/or secondary factors/intermediary outcomes in the process.
• We appreciate this comment from the reviewer and acknowledge that it can be seen as a limitation of the present study, as well as a limitation that is endemic to the general body of literature on ACEs. It is now reflected in the manuscript within the section on strengths and limitations as requested as well as later in the discussion of the ACE measures. Moreover, since the prospective ACE inventory was answered by parents in only one of the three studies (HBEAT) when participants were between 10 and 13 years of age and excluded experiences related to abuse (sexual, physical, emotional) as well as experiences occurring afterwards up to 18, analyses will generally rely on the retrospective self-reports of ACEs.
Although I applaud the authors for including a social media strategy to include as many participants as possible from the baseline in the current, the likely problem of selective attrition could also be mentioned in the study protocol. For example, those participants who have moved abroad, have been institutionalized or who have serious health problems are very likely less likely to participate.
• We acknowledge that our progressive use of social media does come with its own unique set of limitations regarding recruitment bias and attrition not unlike the traditional limitations of phone numbers. Regarding this comment, we highlight some of the potential limitations this recruitment strategy introduces into our study as well as some of the benefits of this approach while still attempting to adhere to the journal word length requirements. Moreover, combining both approaches (traditional contact information as well as social media), we maximize our ability to reconnect with previous participants to recruit the largest possible sample for follow-up testing.
The included measures seems to be of high quality. Regarding mental health measures, there seems to be some overlap, i.e., hostility and aggression have higher correlation. In addition, authors could include questionnaires that measure psychopathology across different spectrums (see for example: https://renaissance.stonybrookmedicine.edu/HITOP/AboutHiTOP), including psychotic experiences. These issues could be highly relevant for cardiovascular research as individuals with serious mental disorders have considerably higher rates of cardiovascular disease and cardiovascular disease related mortality.
• We agree with the reviewer that there is some overlap between some measures such as hostility and aggression. But they are conceptually different things where one is based on feelings, attitudes, and perceptions (hostility) and one is based on behaviours and actions (aggression). One could make a similar argument for other measures such as depression and anxiety which are highly related but conceptually and clinically distinct.
• While our list of emotional health measures is extensive, it is by no means exhaustive. For instance, the reviewer mentions psychotic experiences as an example. We considered including additional measures such as the CIDI (Composite International Diagnostic Interview) to gain a full psychiatric profile of participants but with the questionnaire now taking upwards of 2 hours to complete (after about 1 ½ to 2 hours of lab testing including a blood draw), the participant burden was already quite heavy. As the overall goal was to link ACEs with CVH, we attempted to strike a balance between including as much as possible while considering both the overall burden to participants and what measures have previously been collected at baseline to ensure our ability to assess change over time.
• We agree with the reviewer and we do collect data on positive aspects in both childhood and early adulthood. Measures such as social support, mastery, self-esteem, and optimism are included in the NLHS and in the baseline HBEAT study. Self-worth (Self-Perception Profile for Children -Harter) was collected in both HBEAT and PHAST baseline studies and collects data across a variety of dimensions including Scholastic Competence, Social Competence, Athletic Competence, Physical Appearance, Behavioral Conduct, and Global Self-Worth. We have attempted to make this more apparent in the manuscript.
• On a more general note in relation to collecting additional data, the principal limitation with respect to the suggestions by the reviewer to add additional measures to the study protocol is that we are about midway through testing. To date, including the pilot data and subsequent testing, we have tested about 160 participants of the sample. Notwithstanding the additional burden to participants identified above, to add additional measures at this juncture would be impractical. In the event of subsequent funded follow-up waves of data, the additional areas identified by the reviewer will be given serious consideration.
FORMATTING AMENDMENTS (if any) Required amendments will be listed here; please include these changes in your revised version: 1. Kindly embed your tables (should be editable and in 
GENERAL COMMENTS
Authors have answered to all of my concerns.
